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Description
FIELD OF THE INVENTION

[0001] This invention relates to pneumatic/hydraulic
power tools, and more particularly to a pressurized fluid
driven power feed apparatus for concentrically applying
thrust forces to an output shaft of atool in a manner which
distributes the thrust forces evenly concentrically about
the output shaft and a method of manufacturing an ap-
paratus for feeding such an output shaft.

BACKGROUND OF THE INVENTION

[0002] In aircraft assembly operations, it is often ne-
cessity to clamp or otherwise attach a hand operated drill
style reamer onto a spar or other area of a workpiece so
that the reamer can be automatically operated. This has
involved incorporating a pneumatic/hydraulic cylinder at-
tached to some form of carriage, which is in turn coupled
to the power tool that is performing the machining oper-
ation, whether it be drilling, cutting or reaming. As such,
the pneumatic/hydraulic cylinder is laterally offset from
the power tool.

[0003] The problem that arises is one of keeping the
rotating working element attached to the output shaft of
the tool perpendicular to the pneumatic cylinder. Put dif-
ferently, the output shaft has to be maintained parallel to
the cylinder and normal to the surface of the workpiece.
Typically, guide rails or some other form of guide struc-
ture are attached to the tool in an attempt to keep the
output shaft of the tool perfectly parallel to the cylinder
and normal to the workpiece surface. These normality
problems become less of a problem in larger tools as
larger carriage bearings or guide rails are normally used.
However, with smaller tools, the moment that is produced
due to the high thrust loads and the distance between
the component secured to the output shaft of the tool,
such as a cutter, and the cylinder providing the thrust
force causes the cutter to twist, thus pushing the cutter
out of its alignment parallel to the surface of the work-
piece. In a reaming operation, this can cause the cutter
to exceed a predetermined hole tolerance for holes being
formed in the workpiece.

[0004] The guide rail system presently used to align
and support power tools also requires exacting toleranc-
es which are quite difficult to maintain. Up until the
present time, this problem of maintaining the correct an-
gularity of the tool relative to the pneumatic/hydraulic cyl-
inder has required the use of larger bushings and/or
guides, which causes the overall assembly to become
much more cumbersome to handle and set up and to
require much more space.

[0005] Itwould therefore be highly desirable to provide
some form of apparatus which can be used to support a
tool and to provide thrust forces evenly (i.e., concentri-
cally) about the output shaft of the tool as the output shaft
is guided toward a workpiece. This would eliminate the

10

15

20

25

30

35

40

45

50

55

need for large, heavy and cumbersome guide rail sys-
tems and/or carriages and would ensure that the thrust
forces acting on the output shaft are applied evenly about
the output shaft, and thus also evenly about the working
element attached to the output shaft. Such an apparatus
would also provide a more compact means for supporting
the tool and its working element.

[0006] DE 4416994 A, which is considered to repre-
sent the closest state of the art, describes a drill device
in which a power tool is mounted within a retaining cyl-
inder with fluid being admitted into the retaining cylinder
to initiate movement of the power tool within the retaining
cylinder.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to a power
feed apparatus according to independent claim 1 for
feeding a working element attached to an output shaft of
a motor driven power tool in a linear motion relative to a
workpiece. The present invention enables a thrust force
to be applied evenly about a periphery of the output shaft,
and thus evenly about the working element, to ensure
that the working element remains parallel to a surface of
the workpiece as the thrust force is applied. The invention
is also directed to methods, according to independent
claims 8 and 10, of manufacturing an apparatus for feed-
ing the output shaft of a power tool in a linear motion.
[0008] Inone preferred form, the apparatus comprises
a first tubular member which is adapted to be fixed to a
substructure associated with a workpiece such as a jig,
carriage or other like structure. A second tubular member
is provided and moves slidably relative to the first tubular
member. The second tubular member supports the tool
thereon and allows the output shaft of the tool to extend
therethrough into the first tubular member. The first tu-
bular member includes a first annular fluid chamber ar-
ranged concentrically around the output shaft. The sec-
ond tubular member similarly includes a second annular
fluid chamber formed concentrically with the output shaft.
The first tubular member further includes a bore at one
end for enabling the output shaft of the tool to extend
therethrough and toward and/or into a workpiece.
[0009] Inoperation,whena pressurized fluidisinjected
into the first annular fluid chamber, this causes the sec-
ond tubular member to move slidably linearly relative to
the first tubular member. This causes the output shaft of
the tool to be moved linearly from a retracted position
into an extended position wherein the working element
attached to the output shaft can be used to perform a
machining operation, such as reaming, for example, on
the workpiece. When the working element is to be re-
tracted, a pressurized fluid is removed from the first an-
nular fluid chamber and injected into the second annular
fluid chamber. This causes the second tubular member
to be moved slidably in an opposite direction such that
the output shaftis retracted, thus withdrawing the working
element from the workpiece.
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[0010] In a preferred embodiment the first tubular
member further includes a biasing member such as a
coil spring for assisting in retracting the output shaft. The
biasing member is disposed within a biasing member re-
taining tube disposed fixedly relative to the first tubular
sleeve and concentrically therewith such that it is able to
receive the output shaft therethrough.

[0011] The powerfeed apparatus of the presentinven-
tion thus allows a pneumatic or hydraulic thrust force to
be applied evenly and concentrically about an output
shaft of the power tool. This allows the output shaft to be
driven in a smooth, linear motion without creating any
external forces which would tend to act on the working
element to force it out of its perfectly parallel alignment
with a work surface. Advantageously, the power feed ap-
paratus of the present invention also forms a very com-
pact assembly which can be secured readily to a jig or
other supporting structure associated with the workpiece.
[0012] Further areas of applicability of the present in-
vention will become apparent from the detailed descrip-
tion provided hereinafter. It should be understood that
the detailed description and specific examples, while in-
dicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not in-
tended to limited the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention will become more fully
understood from the detailed description and the accom-
panying drawings, wherein:

[0014] Figure 1 is a perspective view of a power feed
apparatus in accordance with a preferred embodiment
of the present invention also showing a supporting struc-
ture for supporting the apparatus relative to a workpiece;
[0015] Figure 2is asimplified cross sectional side view
of the apparatus of Figure 1 taken in accordance with
section line 2-2 in Figure 1 showing the apparatus with
an output shaft in a retracted position, and omitting the
mounting structure shown in Figure 1; and

[0016] Figure 3 is a view of the apparatus of Figure 2
showing the output shaft in an extended position.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] The following description of the preferred em-
bodiment(s) is merely exemplary in nature and is in no
way intended to limit the invention, its application, or us-
es.

[0018] Referring to Figure 1, there is shown a power
feed apparatus 10 in accordance with a preferred em-
bodiment of the present invention. The apparatus 10 is
illustrated as being supported by a guide shaft assembly
12 which is secured to the apparatus 10. The apparatus
10 is secured against a workpiece 14 by a clamp 16. As
will be described in greater detail, the apparatus 10 can
be secured to the workpiece 14 in a number of different
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ways, some of which do not include the requirement of
a clamp 16.

[0019] The apparatus 10 generally includes a first tu-
bular member 18 and a second tubular member 20 dis-
posed concentrically with the first tubular member 18.
The first tubular member 18 includes a port 22 which is
coupled to a fluid line 24. The fluid line 24 is in commu-
nication with a pressurized fluid source 26 to thus allow
pressurized fluid to be supplied into an interior area of
the first tubular member 18. The second tubular member
20 includes a fluid port 28 which is in communication with
a fluid line 30 which is also in communication with the
pressurized fluid source 26. A suitable valve 32 can be
used to direct fluid from the pressurized fluid source 26
into either the fluid port 22 or the fluid port 28. Alterna-
tively, separate pressurized fluid sources could be em-
ployed for the two fluid ports 22 and 28.

[0020] The second tubular member 20 is adapted to
fixedly support a tool 34. In one preferred form the tool
comprises a drill having an electric motor. It will be ap-
preciated, however, that other forms of tools, either elec-
trically, hydraulically or pneumatically driven, having an
output shaft could conceivably be carried by the appara-
tus 10.

[0021] In general operation, when pressurized fluid is
applied via fluid line 24 into fluid port 22, this causes the
second tubular member 20 to move linearly downwardly
over first tubular member 18. Consequently, the output
shaft of the motor 34 is urged linearly downwardly in the
drawing of Figure 1 into the workpiece 14. Typically the
output shaft has coupled at an end a working element
such as areamer. Again, it will be appreciated that a wide
variety of metal working devices could be employed in
connection with the apparatus 10 and that the following
description should not be limited to only a reamer.
[0022] A principal advantage of the apparatus 10 is
that the thrust forces produced by the pressurized fluid
are applied evenly and concentrically about the output
shaft such that the output shaft is maintained perfectly
perpendicular to the upper surface of the workpiece 14.
Thisisin contrast to previously developed systems which
employ a cylinder positioned off to one side of the tool,
and which impart forces during the thrust motion that tend
to urge the output shaft of the motor out of its perpendic-
ular alignment to the surface of the workpiece 14.
[0023] Although the guide shaft assembly 12 is not
considered to be a part of the apparatus 10, a brief de-
scription of its function will also be provided. The guide
shaft assembly 12 includes a guide bracket 12a which is
attached directly to the motor 34. The guide bracket 12a
is in turn attached to an anti-rotation shaft 12b, which is
in turn attached to a guide bracket 12c. Guide bracket
12c is fixedly secured to an outer surface 36a of the first
tubular member 18. The components 12a, 12b and 12c
cooperatively help to prevent rotation of the motor 34
relative to the first tubular member 18 as the motor 34
operates, while still allowing the second tubular member
20 to move down linearly over the first tubular member
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18. A nosepiece 18a, integrally formed with the first tu-
bular member 18, provides one means for allowing the
first tubular member 18 to be fixedly secured via the
clamp 16 to the work piece 14. Alternatively, the nose-
piece 18a could be secured to a jig or other device as-
sociated with the work piece 14. Thus, it will be appreci-
ated that various other schemes may be employed to
support the apparatus 10 fixedly relative to a work piece.
[0024] Referring now to Figures 2 and 3, the internal
components of the apparatus 10 will be described in
greater detail. The first tubular member 18 includes a first
or outer tubular sleeve 36 having the outer surface 36a
mentioned in connection with the discussion of Figure 1,
a mounting component 38 and a biasing member retain-
ing tube 40. It will be appreciated that for simplicity, the
mounting component 38 is shown without the nosepiece
18a formed therewith.

[0025] Within the biasing member retaining tube 40 is
disposed a biasing element, such as a coil spring 42. The
fluid port 22 is formed by a flow path 44 created between
a first wall portion 46 and a second wall portion 48 of the
tubular sleeve 36. This flow path 44 leads into a first an-
nular fluid chamber 50. It is important to note that the first
annular fluid chamber 50 is disposed concentrically with
a rotationally driven output shaft 52 of the motor 34. The
biasing member 42 and the biasing member retaining
tube 40 are also disposed concentrically with the output
shaft 42. An annular pocket 54 is formed between the
biasing member retaining tube 40 and an inner wall 56
of the tubular sleeve 36. The motor 34 and its output shaft
52 in this example form an electrically driven drill.
[0026] The tubular sleeve 18 is threadably secured to
the mounting component 38. Similarly, the biasing mem-
ber retaining tube 40 includes a lower threaded end 58
which is secured within a threaded bore 60 of the mount-
ing component 38. The mounting component 38 includes
acentral bore 62 for allowing the output shaft 52 to extend
therethrough toward the workpiece 14. (not shown in Fig-
ure 2). A lower bearing pack 60a and an associated seal
60b are also disposed within the threaded bore 60 inter-
nal to the biasing member retaining tube 40. Optionally,
the mounting component 38 may include a lower thread-
ed end 64 which may be threadably engaged with a
threaded bore in a jig or other like structure to support
the apparatus 10 fixedly relative to the jig or like structure.
[0027] With continuing reference to Figure 2, the sec-
ond tubular member 20 includes an outer tubular sleeve
66 and an inner tubular sleeve 68. The outer tubular
sleeve 66 includes a fluid flow passageway 70 in com-
munication with the fluid port 28. Fluid passageway 70
communicates with an annular fluid chamber 72 which
is arranged concentrically with the output shaft 52. The
annular fluid chamber 72 is formed between an outer
surface 74 of the inner tubular sleeve 68 and an inner
surface 76 of the outer tubular sleeve 66. An upper end
portion 78 of the inner tubular sleeve 68 is threadably
engaged with an upper mounting component 80, which
is in turn threadably engaged with a threaded portion (not
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shown) of a housing of the motor 34. The outer tubular
sleeve 66 is threaded onto the upper mounting compo-
nent 80 at the threaded bore 82. In this particular em-
bodiment, the second tubular member 20 provides a mi-
crometer depth stop and a hard stop for the first tubular
member 18 as it slides into the second tubular member
20. The micrometer depth is held systematically by a lock-
nut 97. Within the upper mounting component 80 is dis-
posed an upper bearing pack 81a and an associated seal
81 b. Bearing packs 81 a and 60a help to maintain the
output shaft 52 concentric within the first and second tu-
bular members 18 and 20.

[0028] Referring further to Figure 2, a first O-ring seal
84 provides a seal between the outer surface of the inner
tubular sleeve 68 at its upper end and an inner surface
of the outer tubular sleeve 66. A second O-ring seal 86
provides a seal between the outer surface of the inner
tubular sleeve 68 and an inner surface of the outer tubular
sleeve 36. A third O-ring seal 88 disposed between a
lower outer edge 89 of the inner tubular sleeve 68 and
the inner wall 56 of the outer tubular sleeve 36 provides
a seal at this area. O-ring seals 84 and 86 thus seal off
the annular fluid chamber 72 when a pressurized fluid is
injected therein. O-ring seals 86 and 88 serve to seal off
the annular flow chamber 50 when a pressurized fluid is
injected thereinto.

[0029] With further reference to Figure 2, guide ele-
ment 80 includes a main body portion 90 having a lower
end with a flange 92. The main body portion 90 extends
through an opening 93 in a guide element 94 and into
contact with the biasing member 42. The flange 92 has
diameter which allows it to be inserted within the biasing
member retaining tube 40 and to move slidably up and
down within tube 40 as the output shaft 52 is moved be-
tween extended and retracted positions.

[0030] Turning now to the operation of the apparatus
10, when a pressurized fluid is applied to port 22, this
causes the annular fluid chamber 50 to be filled with the
pressurized fluid. This causes the inner tubular sleeve
68 of the second tubular member 20 to be driven down-
wardly in the drawing of Figure 2 into the position shown
in Figure 3. Importantly, the thrust force that the pressu-
rized fluid provides is distributed evenly and concentri-
cally about the output shaft 52. Thus, there are no exter-
nal forces applied to the output shaft 52 which tend to
urge it off center of an axis extending perfectly perpen-
dicular to an upper surface of the workpiece 14. The force
of the pressurized fluid compresses the biasing element
42 asthe guide member 80 is driven downwardly together
with the inner tubular sleeve 68. It will be appreciated
that during this movement of the output shaft 52 into an
extended position, that the fluid port 28 needs to be free
to expel fluid collected in the annular fluid chamber 72
through the fluid passageway 70. Also, optionally, a flow
control device could be employed at fluid port 28 to con-
trol the downward thrust and/or speed of the output shaft
52.

[0031] Asthesecondtubular member 20 moves down-
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wardly in the drawing of Figure 2, the outer tubular sleeve
66 and the tubular sleeve 68 are guided by the outer
tubular sleeve 36 of the first tubular member 18. This
helps to ensure that the guide member 80 remains per-
fectly concentric with the longitudinal axis of the output
shaft 52. The apparatus 10 is shown with the output shaft
52 in its fully extended position in Figure 3.

[0032] Whenthe output shaft52 is to be retracted (i.e.,
moved back into the position shown in Figure 2), the fluid
pressure applied to port 22 is removed, thereby allowing
fluid collected within the annular fluid chamber 50 to be
expelled out through the flow path 44 and the port 22.
This occurs simultaneously as a pressurized fluid is di-
rected into port 28, through flow paths 70 and into the
annular flow chamber 72. The fluid entering annular flow
chamber 72 acts on the second outer tubular sleeve 66
to urge the sleeve 66 upwardly in the drawing of Figure
2. The biasing member 42 also assists in urging the entire
second tubular member 20 upwardly away from the first
tubular member 18. Upward retracting movement of the
second tubular member 20 is limited by engagement of
a top surface 98 of first tubular member 18 that abuts a
flange 99 of the outer tubular sleeve 66. It will be appre-
ciated that in some applications the biasing member 42
by itself may be sufficient to provide the needed retracting
force.

[0033] The apparatus 10 of the present invention thus
provides a simple, very compact means for applying
thrust forces to an output shaft of atool in a manner which
does not tend to force the output shaft out of perfect per-
pendicular alignment with the outer surface of a work-
piece. Since the apparatus 10 does not require any ex-
ternal carriage or guide rail system, it forms a much more
compact system which can be handled, set up and used
much more easily and conveniently on various types of
workpieces. In particular, the invention is ideally suited
to aircraft manufacturing operations where high precision
drilling and reaming operations are employed to form
very precise diameter holes in various size and shaped
components.

[0034] Those skilled in the art can now appreciate from
the foregoing description that the broad teachings of the
present invention can be implemented in a variety of
forms. Therefore, while this invention has been described
in connection with particular examples thereof, the true
scope of the invention, as defined by the claims, should
not be so limited since other modifications will become
apparent to the skilled practitioner upon a study of the
drawings, specification and following claims.

Claims

1. A power feed apparatus (10) for feeding an output
shaft of a power tool in a linear motion relative to a
workpiece (14) without impeding rotational move-
ment of said output shaft, and in a manner which
distributes thrust forces imparted to said output shaft
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evenly concentrically about said output shaft while
said output shaft is moved linearly between a retract-
ed position and an extended position, said apparatus
(10) comprising:

a first tubular member (18) including an outer
sleeve (36) and an inner tube (40) defining an
annular area therebetween, said first tubular
member (18) adapted to be fixedly secured to a
substructure associated with said workpiece
(14);

a second tubular member (20) including a sec-
ond outer tubular sleeve (66) and a second inner
tubular sleeve (68) disposed concentrically with-
in said second outer sleeve (66), said output
shaft being supported from said second tubular
member (20) and extending concentrically
through said second inner tubular sleeve (68)
and said inner tube (40);

said outer sleeve (36) and said inner tube (40)
defining a first annular area therebetween in
which a portion of said second inner tubular
sleeve (68) travels during movement of said sec-
ond tubular member (20); and

a first annular fluid chamber formed between
said second inner tubular sleeve (68) and said
outer sleeve (36) such that a pressurized fluid
admitted into said first fluid chamber causes lin-
ear movement of said output shaft from said re-
tracted position to said extended position.

The apparatus (10) of claim 1, wherein said second
outer tubular sleeve (66) and said second inner tu-
bular sleeve (68) form a second annular fluid cham-
ber (72) therebetween such that said pressurized
fluid injected into said second annular fluid chamber
(72), while said firstannular fluid chamber is not pres-
surized with said pressurized fluid, causes move-
ment of said second tubular member (20), and thus
said output shaft, from said extended position to said
retracted position.

The apparatus (10) of claim 1, wherein said first tu-
bular member (18) includes a mounting component
(38) for enabling said apparatus (10) to be fixedly
secured to said substructure associated with said
workpiece (14).

The apparatus (10) of claim 1, further comprising at
least one O-ring seal disposed between said outer
sleeve (36) and said inner tube (40).

The apparatus (10) of claim 1, wherein:

said inner tube (40) comprises a biasing mem-
ber retaining tube disposed fixedly concentrical-
ly with said outer sleeve (36); and

said second tubular member (20) includes an
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output shaft guide tube (90) disposed concen-
trically within said second outer tubular sleeve
(66);

wherein said apparatus further includes a bias-
ing member (42) disposed within said biasing
member retaining tube; and

wherein said biasing member (42) acts on said
output shaft guide tube to assistin retracting said
output shaft when said fluid pressure is removed
from said second annular fluid chamber (72).

The power feed apparatus (10) of claim 3, further
comprising a bearing assembly disposed in said
mounting component (38) for helping to maintain
said output shaft concentrically within said first tubu-
lar member (18).

The power feed apparatus (10) of claim 1, further
comprising a being assembly mounted in said sec-
ond tubular member (20) for helping to maintain said
output shaft concentrically within said second tubular
member (20).

A method of manufacturing an apparatus for feeding
an output shaft of a power tool in a linear motion
relative to a workpiece (14) without impeding rota-
tional movement of said output shaft, and in a man-
ner which distributes thrust forces imparted to said
output shaft evenly concentrically about said output
shaft while said output shaft is moved linearly be-
tween a retracted position and an extended position,
relative to a workpiece (14), the method comprising:

providing a first tubular member (18) which is
adapted to be fixedly attached to a substructure
associated with said workpiece (14), and which
includes a bore for permitting said output shaft
to extend thereto into said workpiece (14);
providing a second tubular member (20) having
a diameter sufficiently large to permit sliding
movement over said first tubular member (18),
said second tubular member (20) including a
portion arranged to extend within an interior area
of said first tubular member (18), said second
tubular member (20) supporting a motor thereon
for driving said output shaft, and said working
element being aligned concentrically with said
bore in said first tubular member (18);

forming a first annular fluid chamber (50) within
said first tubular member (18) for causing said
second tubular member (20) to be urged linearly
toward said first tubular member (18) when a
pressurized fluid is injected into said firstannular
fluid chamber (50), thereby causing said output
shaft to be extended from said first tubular mem-
ber toward said workpiece (14); and

forming a second annular fluid chamber (72)
within said second tubular member (20) for
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10.

11.

causing said second tubular member (20) to be
retracted away from said workpiece (14) when
a pressurized fluid is injected into said second
annular fluid chamber (72).

The method of claim 8, further comprising using a
spring disposed (42) within one of said first or second
tubular members (18,20) to assist in retracting said
output shaft.

A method of manufacturing an apparatus for feeding
a output shaft of a power tool in a linear motion rel-
ative to a workpiece (14) without impeding rotational
movement of said output shaft, and in a manner
which distributes thrust forces imparted to said out-
put shaft evenly concentrically about said output
shaft while said output shaft is moved linearly be-
tween a retracted position and an extended position
relative to a workpiece (14), the method comprising:

providing a first tubular member (18) which is
adapted to be fixedly attached to a substructure
associated with said workpiece (14), and which
includes a bore for permitting said output shaft
to extend therethrough into said workpiece (14);
providing a second tubular member (20) having
a diameter sufficiently large to permit sliding
movement over said first tubular member (18),
said second tubular member (20) including a
portion arranged to extend within an interior area
of said first tubular member (18), said second
tubular member (20) supporting a motor thereon
for driving said output shaft, and said output
shaft being aligned concentrically with said bore
in said first tubular member (18);

forming a first annular fluid chamber (50) within
said first tubular member (18) for causing said
second tubular member (20) to be urged linearly
toward said first tubular member (18) when a
pressurized fluid is injected into said first annular
fluid chamber (50), thereby causing said output
shaft to be extended from said first tubular mem-
ber toward said workpiece (14); and

using a biasing element (42) disposed within one
of said firstand second tubular members (18,20)
to retract said output shatft.

The method of claim 10 further comprising:

forming a second annular fluid chamber (72)
within said second tubular member (20) for re-
tracting said output shaft when a pressurized
fluid is applied to said second annular fluid
chamber (72).
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Patentanspriiche

1.

Vorschubeinrichtung (10) zum Vorschieben einer
Ausgangswelle eines Maschinenwerkzeugs in einer
linearen Bewegung relativ zu einem Werkstiick (14),
ohne die Drehbewegung der Ausgangswelle zu be-
hindern und auf eine Weise, welche die auf die Aus-
gangswelle Ubertragenen Schubkrafte gleichmaRig
konzentrisch um die Ausgangswelle verteilt, wéh-
rend die Ausgangswelle linear zwischen einer ein-
gefahrenen Position und einer ausgefahrenen Posi-
tion bewegtwird, wobei die Vorrichtung (10) umfasst:

ein erstes Rohrelement (18), umfassend eine
aulRere Hilse (36) und ein inneres Rohr (40),
die zwischen einander eine ringférmige Flache
definieren, wobei das erste Rohrelement (18)
dazu eingerichtetist, festan einer mitdem Werk-
stuck (14) verbundenen Unterstruktur befestigt
zu sein;

ein zweites Rohrelement (20), umfassend eine
zweite AulRere Rohrhiilse (66) und eine zweite
innere Rohrhilse (68), die konzentrisch in der
zweiten &uRBeren Hulse (66) angeordnet ist, wo-
bei die Ausgangswelle von dem zweiten Rohr-
element (20) gehalten wird, und sich konzen-
trisch durch die zweite innere Rohrhiilse (68)
und das innere Rohr (40) erstreckt;

die uRere Hiilse (36) und das innere Rohr (40),
die eine erste ringfdrmige Flache zwischen ein-
ander bilden, in der sich ein Abschnitt der zwei-
ten inneren Rohrhilse (68) wahrend der Bewe-
gung des zweiten Rohrelements (20) bewegt;
und

eine erste ringformige Fluidkammer, die sol-
cherartzwischen der zweiteninneren Rohrhtlse
(68) und der zweiten auReren Hiilse (36) aus-
gebildet ist, dass ein unter Druck stehendes
Fluid, das in die erste Fluidkammer eingelassen
wird, eine lineare Bewegung der Ausgangswelle
aus der eingefahrenen Position in die ausgefah-
rene Position verursacht.

Einrichtung (10) nach Anspruch 1, wobei die zweite
auRere Rohrhiilse (66) und die zweite innere Rohr-
hiilse (68) solcherart eine zweite ringférmige Fluid-
kammer (72) zwischen einander bilden, dass das
unter Druck stehende Fluid, das in die zweite ring-
formige Fluidkammer (72) eingespritzt wird, wah-
rend die erste ringformige Fluidkammer nicht mit
dem unter Druck stehenden Fluid unter Druck steht,
eine Bewegung des zweiten Rohrelements (20) und
somit der Ausgangswelle von der ausgefahrenen
Position in die eingefahrene Position verursacht.

Einrichtung (10) nach Anspruch 1, wobei das erste
Rohrelement (18) ein Befestigungsteil (38) umfasst,
damit die Einrichtung (10) fest an der mit dem Werk-
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stiick (14) verbundenen Unterstruktur befestigt wer-
den kann.

Einrichtung (10) nach Anspruch 1, weiterhin umfas-
send zumindest eine O-Ring-Dichtung, die zwischen
der dul3eren Hilse (36) und dem inneren Rohr (40)
angeordnet ist.

Einrichtung (10) nach Anspruch 1, wobei:

das innere Rohr (40) ein Vorspannelement-Hal-
terohr umfasst, das fest konzentrisch in der &u-
Beren Hulse (36) angeordnet ist; und

das zweite Rohrelement (20) ein Ausgangswel-
len-Fuhrungsrohr (90) umfasst, das konzen-
trisch in der zweiten ul3eren Rohrhilse (66) an-
geordnet ist;

wobei die Einrichtung weiterhin ein Vorspan-
nelement (42) umfasst, das in dem Vorspan-
nelement-Halterohr angeordnet ist; und

wobei das Vorspannelement (42) auf das Aus-
gangswellen-Fihrungsrohr einwirkt, um beim
Einfahren der Ausgangswelle zu helfen, wenn
der hydraulische Druck von der zweiten ringfor-
migen Fluidkammer (72) entfernt wird.

Vorschubeinrichtung (10) nach Anspruch 3, weiter-
hin umfassend eine Lageranordnung, die in dem Be-
festigungsteil (38) angeordnet ist, um dabei zu hel-
fen, die Ausgangswelle konzentrisch in dem ersten
Rohrelement (18) zu halten.

Vorschubeinrichtung (10) nach Anspruch 1, weiter-
hin umfassend eine Lageranordnung, die in dem
zweiten Rohrelement (20) angeordnet ist, um dazu
bei helfen, die Ausgangswelle konzentrisch in dem
zweiten Rohrelement (20) zu halten.

Verfahren zum Herstellen einer Einrichtung zum
Vorschieben einer Ausgangswelle eines Maschi-
nenwerkzeugs in einer linearen Bewegung relativ zu
einem Werkstlck (14), ohne die Drehbewegung der
Ausgangswelle zu behindern und auf eine Weise,
welche die auf die Ausgangswelle Ubertragenen
Schubkréfte gleichmafig konzentrisch um die Aus-
gangswelle verteilt, wahrend die Ausgangswelle li-
near zwischen einer eingefahrenen Position und ei-
ner ausgefahrenen Position bewegt wird, relativ zu
einem Werkstiick (14), wobei das Verfahren (14) um-
fasst:

Bereitstellen eines ersten Rohrelements (18),
das dazu eingerichtet ist, fest an einer mit dem
Werkstiick (14) verbundenen Unterstruktur be-
festigt zu werden, und das eine Bohrung um-
fasst, damit sich die Ausgangswelle hindurch in
das Werkstuck (14) erstrecken kann;

Bereitstellen eines zweiten Rohrelements (20),
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das einen ausreichend groRen Durchmesser
aufweist, um eine Gleitbewegung tiber das erste
Rohrelement (18) zu ermdglichen, wobei das
zweite Rohrelement (20) einen Abschnitt um-
fasst, der eingerichtet ist, um sich in einer In-
nenflache des ersten Rohrelements (18) zu er-
strecken, wobei das zweite Rohrelement (20)
einen Motor tragt, um die Ausgangswelle anzu-
treiben, und wobei das Arbeitselement konzen-
trischin der Bohrung indem ersten Rohrelement
(18) ausgerichtet ist;

Bilden einer ersten ringférmigen Fluidkammer
(50) in dem ersten Rohrelement (18), damit das
zweite Rohrelement (20) linear auf das erste
Rohrelement (18) zugetrieben wird, wenn ein
unter Druck stehendes Fluid in die erste ringfor-
mige Fluidkammer (50) eingespritzt wird, wo-
durch die Ausgangswelle dazu veranlasst wird,
sich von dem ersten Rohrelement auf das Werk-
stiick (14) zu zu erstrecken; und

Bilden einer zweiten ringférmigen Fluidkammer
(72) in dem zweiten Rohrelement (20), damit
das zweite Rohrelement (20) von dem Werk-
stuck (14) fort eingefahren wird, wenn ein unter
Druck stehendes Fluid in die zweite ringférmige
Fluidkammer (72) eingespritzt wird.

Verfahren nach Anspruch 8, weiterhin umfassend
das Verwenden einer Feder (42), die in einem der
ersten oder zweiten Rohrelemente (18, 20) ange-
ordnet ist, um das Einfahren der Ausgangswelle zu
unterstutzen.

Verfahren zum Herstellen einer Einrichtung zum
Vorschieben einer Ausgangswelle eines Maschi-
nenwerkzeugs in einer linearen Bewegung relativ zu
einem Werkstiick (14), ohne die Drehbewegung der
Ausgangswelle zu behindern und auf eine Weise,
welche die auf die Ausgangswelle Ubertragenen
Schubkréfte gleichmafig konzentrisch um die Aus-
gangswelle verteilt, wahrend die Ausgangswelle li-
near zwischen einer eingefahrenen Position und ei-
ner ausgefahrenen Position bewegt wird, relativ zu
einem Werkstiick (14), wobeidas Verfahren (14) um-
fasst:

Bereitstellen eines ersten Rohrelements (18),
das dazu eingerichtet ist, fest an einer mit dem
Werkstlick (14) verbundenen Unterstruktur be-
festigt zu sein, und das eine Bohrung umfasst,
damit sich die Ausgangswelle hindurch in das
Werkstlick (14) erstrecken kann;

Bereitstellen eines zweiten Rohrelements (20),
das einen ausreichend gro3en Durchmesser
aufweist, um eine Gleitbewegung iber das erste
Rohrelement (18) zu ermdglichen, wobei das
zweite Rohrelement (20) einen Abschnitt um-
fasst, der eingerichtet ist, um sich in einer In-
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nenflache des ersten Rohrelements (18) zu er-
strecken, wobei das zweite Rohrelement (20)
einen Motor tragt, um die Ausgangswelle anzu-
treiben, und wobei die Ausgangswelle konzen-
trischinder Bohrung indem ersten Rohrelement
(18) ausgerichtet ist;

Bilden einer ersten ringformigen Fluidkammer
(50) in dem ersten Rohrelement (18), damit das
zweite Rohrelement (20) linear auf das erste
Rohrelement (18) zugetrieben wird, wenn ein
unter Druck stehendes Fluid in die erste ringfor-
mige Fluidkammer (50) eingespritzt wird, wo-
durch die Ausgangswelle dazu veranlasst wird,
sich von dem ersten Rohrelement auf das Werk-
stuck (14) zu zu erstrecken; und

Verwenden eines Vorspannelements (42), das
in einem der ersten oder zweiten Rohrelemente
(18, 20) angeordnet ist, um die Ausgangswelle
einzufahren.

11. Verfahren nach Anspruch 10, weiterhin umfassend:

Bilden einer zweiten ringférmigen Fluidkammer
(72) in dem zweiten ringférmigen Rohrelement
(20), um die Ausgangswelle einzufahren, wenn
ein unter Druck stehendes Fluid auf die zweite
ringférmige Fluidkammer (72) angewendet
wird.

Revendications

Appareil d'alimentation en énergie (10) pour alimen-
ter un arbre de sortie d’'un outil de puissance dans
un mouvementlinéaire relativement a une piéce (14)
sans géner le mouvement de rotation dudit arbre de
sortie, et d'une maniéere qui distribue les forces de
poussée imparties audit arbre de sortie uniformé-
ment et concentriquement autour dudit arbre de sor-
tie pendant que ledit arbre de sortie est déplacé li-
néairement entre une position rétractée et une po-
sition étendue, ledit appareil (10) comprenant:

un premier élément tubulaire (18) incluant un
manchon extérieur (36) et un tube intérieur (40)
définissant une zone annulaire entre eux, ledit
premier élément tubulaire (18) étant apte a étre
monté fixement sur une sous-structure associée
a ladite piece (14);

un deuxieme élément tubulaire (20) incluant un
deuxiéme manchon tubulaire extérieur (66) et
un deuxiéme manchon tubulaire intérieur (68)
disposé concentriquement dans ledit deuxieme
manchon extérieur (66), ledit arbre de sortie
étant supporté par ledit second élément tubulai-
re (20) et s’étendant concentriquement a travers
ledit deuxieme manchon tubulaire intérieur (68)
et ledit tube intérieur (40);
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ledit manchon extérieur (36) et ledit tube inté-
rieur (40) définissant une premiére zone annu-
laire entre eux dans laquelle une portion dudit
deuxiéme manchon tubulaire intérieur (68) se
déplace pendant le mouvement dudit deuxieme
élément tubulaire (20); et

une premiére chambre de fluide annulaire for-
mée entre ledit deuxieme manchon tubulaire in-
térieur (68) et ledit manchon extérieur (36) de
sorte qu'un fluide sous pression admis dans la-
dite premiere chambre de fluide provoque le
mouvement linéaire dudit arbre de sortie de la-
dite position rétractée a ladite position étendue.

Appareil (10) selon la revendication 1, ou ledit
deuxiéme manchon tubulaire extérieur (66) et ledit
deuxieme manchon tubulaire intérieur (68) forment
une deuxieme chambre de fluide annulaire (72) entre
eux de telle sorte que ledit fluide sous pression in-
jecté dans ladite seconde chambre de fluide annu-
laire (72), pendant que ladite premiére chambre de
fluide annulaire n’est pas mise en pression avec ledit
fluide sous pression, provoque le mouvement dudit
deuxieme élément tubulaire (20), et ainsi dudit arbre
de sortie, de ladite position étendue a ladite position
rétractée.

Appareil (10) selon la revendication 1, ou ledit pre-
mier élément tubulaire (18) comprend un composant
de montage (38) pour permettre que ledit appareil
(10) soit monté d'une maniére fixe sur ladite sous-
structure associée a ladite piece (14).

Appareil (10) selon la revendication 1, comprenant
en outre au moins un joint torique disposé entre ledit
manchon extérieur (36) et ledit tube intérieur (40).

Appareil (10) selon la revendication 1, ou:

ledit tube intérieur (40) comprend un élément de
sollicitation retenant le tube disposé fixement et
concentriquement dans ledit manchon extérieur
(36); et

ledit deuxieme élément tubulaire (20) comprend
un tube de guidage d’arbre de sortie (90) dispo-
sé concentriquement dans ledit deuxieme man-
chon tubulaire extérieur (66);

ou ledit appareil comprend en outre un élément
de sollicitation (42) disposé dans ledit tube de
retenue d’'élément de sollicitation; et

ou ledit élément de sollicitation (42) agit sur ledit
tube de guidage d’'arbre de sortie pour contri-
buer au retrait dudit arbre de sortie lorsque ladite
pression de fluide est supprimée dans ladite se-
conde chambre de fluide annulaire (72).

6. Appareil d’alimentation en énergie (10) selon la re-

vendication 3, comprenant en outre un ensemble de
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palier disposé dans leditcomposant de montage (38)
pour contribuer a maintenir ledit arbre de sortie con-
centriqguement dans ledit premier élément tubulaire
(18).

Appareil d’alimentation en énergie (10) selon la re-
vendication 1, comprenant en outre un ensemble de
palier installé dans ledit deuxiéme élément tubulaire
(20) pour contribuer a maintenir ledit arbre de sortie
concentriquement dans ledit deuxieme élément tu-
bulaire (20).

Procédé de fabrication d’un appareil pour alimenter
un arbre de sortie d’un outil de puissance lors d'un
mouvement linéaire relativement a une piéce (14)
sans géner le mouvement de rotation dudit arbre de
sortie, et d’'une maniére qui distribue les forces de
poussée imparties audit arbre de sortie uniformé-
ment et concentriquement autour dudit arbre de sor-
tie pendant que ledit arbre de sortie est déplacé li-
néairement entre une position rétractée et une po-
sition étendue, relativement & une piéce (14), le pro-
cédé comprenant les étapes consistant a:

réaliser un premier élément tubulaire (18) qui
estconcu pour étre attaché fixement a une sous-
structure associée a ladite piece (14), et qui
comprend un pergage pour permettre audit ar-
bre de sortie de s’étendre a travers celui-ci dans
ladite piece (14);

réaliser un deuxieme élémenttubulaire (20) d’'un
diametre suffisamment grand pour permettre un
mouvement de coulissement sur ledit premier
élément tubulaire (18), ledit deuxiéme élément
tubulaire (20) comprenant une portion agencée
pour s'étendre dans une zone intérieure dudit
premier élément tubulaire (18), ledit deuxieme
élément tubulaire (20) supportant un moteur sur
celui-ci pour entrainer ledit arbre de sortie, et
ledit élément de travail étant aligné concentri-
quement avec ledit percage dans ledit premier
élément tubulaire (18);

former une premiere chambre de fluide annulai-
re (50) dans ledit premier élément tubulaire (18)
pour amener ledit deuxieme élément tubulaire
(20) a étre sollicité linéairement vers ledit pre-
mier élémenttubulaire (18) lorsqu’unfluide sous
pression est injecté dans ladite premiére cham-
bre de fluide annulaire (50) en amenant ainsi
ledit arbre de sortie a s’étendre dudit premier
élément tubulaire vers ladite piece (14) ; et
former une deuxiéme chambre de fluide annu-
laire (72) dans ledit deuxiéme élément tubulaire
(20) pour amener ledit deuxieme élément tubu-
laire (20) a se rétracter de ladite piece (14) lors-
gu'un fluide sous pression estinjecté dans ladite
deuxiéme chambre de fluide annulaire (72).
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Procédé selon la revendication 8, comprenant en
outre l'utilisation d’un ressort disposé (42) dans 'un
desdits premier ou deuxieme éléments tubulaires
(18, 20) pour contribuer a retirer ledit arbre de sortie.

Procédé de fabrication d’'un appareil pour alimenter
un arbre de sortie d’un outil de puissance lors d’un
mouvement linéaire relativement & une piéce (14)
sans géner le mouvement de rotation dudit arbre de
sortie, et d’'une maniére qui distribue les forces de
poussée imparties audit arbre de sortie uniformé-
ment et concentriquement autour dudit arbre de sor-
tie pendant que ledit arbre de sortie est déplacé li-
néairement entre une position rétractée et une po-
sition étendue relativement & une piéce (14), le pro-
cédé comprenant les étapes consistant a:

réaliser un premier élément tubulaire (18) qui
est apte a étre attaché fixement a une sous-
structure associée a ladite piece (14), et qui
comprend un pergage pour permettre audit ar-
bre de sortie de s’étendre a travers celui-ci dans
ladite piece (14);

réaliser un deuxieme élémenttubulaire (20) d’'un
diamétre suffisamment grand pour permettre un
mouvement de coulissement sur ledit premier
élément tubulaire (18), ledit deuxiéme élément
tubulaire (20) incluant une portion agencée pour
s'étendre dans une zone intérieure dudit pre-
mier élément tubulaire (18), ledit deuxiéme élé-
ment tubulaire (20) supportant un moteur sur
celui-ci pour entrainer ledit arbre de sortie, et
ledit arbre de sortie est aligné concentriquement
avec ledit percage dans ledit premier élément
tubulaire (18);

former une premiére chambre de fluide annulai-
re (50) dans ledit premier élément tubulaire (18)
pour amener ledit deuxieme élément tubulaire
(20) a étre sollicité linéairement vers ledit pre-
mier élément tubulaire (18) lorsqu’un fluide sous
pression est injecté dans ladite premiére cham-
bre de fluide annulaire (50) en amenant ainsi
ledit arbre de sortie a s’étendre dudit premier
élément tubulaire vers ladite piece (14); et
utiliser un élément de sollicitation (42) disposé
dans I'un desdits premier et deuxiéme éléments
tubulaires (18, 20) pour retirer ledit arbre de sor-
tie.

Procédé selon la revendication 10, comprenant en
outre I'étape consistant a:

former une deuxieme chambre de fluide annu-
laire (72) dans ledit deuxiéme élément tubulaire
(20) pour retirer ledit arbre de sortie lorsqu’un
fluide sous pression estappliqué aladite deuxie-
me chambre de fluide annulaire (72).
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